Previous studies in neonates have reported changes in intracranial pressure (ICP) and internal jugular vein (IJV) outflow following changes in head position. To determine the e f f e c t of varying head position on cerebral metabolism in healthy infants, brain spectra of phosphoruscontaining compounds by 31-P NMR were measured in 6 t e r m and 4 preterm, appropriate-for-gestational-age infants, each with their head in various positions: Body in right and left lateral position, head neutral; supine, head turned 90° right; prone, head turned 90° left. Spectra of phosphomonester (PME), inorganic phosphate (Pi), phosphodiester (PDE), phosphocreatine (PCr) and ATP were obtained using a 2 turn surface coil.
following head rotation 900 t o t h e right and in prone position with head 900 t o left, was 1.05 and 1.04, respectively. The PME/ BATP in term infants was left = 1.47 and rieht = 1.81. and a f t e r 900 head rotation while " supine, 4 of 6 infants showed a > l o % decrease in PME/ BATP. Preterm infants with head in neutral position had a mean PCrlPi of 0.99 and 0.91 on the left and right, respectively. Following head rotation, PCrlPi was 1.11 and in the prone position i t was 0.85. Intracellular pH showed no correlation with changes in head position.
These data suggest that alterations in ICP or IJV which may accompany changes in head position are not of sufficient magnitude t o affect cerebral metabolism in healthy term and preterm infants. ' 1436 Univ. of Miss. Med. Cntr., Dept. of Ped., Jackson.
I have shown i n previous work t h a t polycythemia i n t h e newborn dog w i l l c a u s e a d i s e a s e s i m i l a r p a t h o l o g i c a l l y t o n e c r o t i zing enterocolitis(NEC) i n human i n f a n t s . To e x p l o r e t h e pathophysiology of t h i s d i s e a s e , t h e e f f e c t of polycythemia on f i b r i nogen disappearance r a t e was s t u d i e d i n 38 puppies (3-14d). A l l pups r e c e i v e d an exchange t r a n s f u s i o n removing 65ccfkg of blood and t r a n s f u s i n g 85ccfkg of e i t h e r whole blood ( c o n t r o l , C, r e s u l t -ing Hct.=37), o r packed r e d blood c e l l s ( p o l y c y t h e m i a , P, r e s u l ting Hct.=68). NEC was found i n 1 5 of 19 P and 4 of 1 9 C pups(p< .01). The c o n c e n t r a t i o n of Fibrinogen d e g r a d a t i o n products measured by tanned red c e l l s hemagglutination i n h i b i t i o n a t 2 & 4hr. post t r a n s f u s i o n was 36% h i g h e r i n t h e P than t h e C pups (NS). 1251 Fibrinogen and Evan's b l u e (an albumin marker) were i n j e c t e d 2hr a f t e r t r a n s f u s i o n and t h e c o n c e n t r a t i o n of c l o t t a b l e l a b e l l e d f i b r i n o g e n and albumin t r a c e r were measured a t )i h r & 2 h r s a f t e r i n j e c t i o n . The f r a c t i o n of t h e t r a c e r t h a t disappeared over t h e l k h r period was c a l c u l a t e d . I n previous experiments pups have been shown t o have s t a b l e plasma volumes during t h i s period. I n t h e P group 45+18 SD% of t h e c l o t t a b l e f i b r i n o g e n disappeared v s only 2 8 5 5 % i n t h e C group (2p<.01). I n t h e P group 36+21% of t h e albumin t r a c e r disappeared v s 3 1 5 2 % i n t h e C group(^^). Thus polycythemia i n t h e newborn dog i s a s s o c i a t e d w i t h an increased disappearance of c l o t t a b l e f i b r i n o g e n n o t a s s o c i a t e d w i t h a gene r a l i n c r e a s e i n p r o t e i n disappearance r a t e . The most s e n s a t i v e c u r r e n t l y a v a i l a b l e t e s t f o r f i b r i n o g e n d e g r e d a t i o n products was inadequate t o demonstrate t h i s event.
THE ROLE OF BLOOD COAGULATION I N THE PATHOPHYSIOLOGY OF NECROTIZING ENTEROCOLITIS
Med. C n t r . , Dept of Ped. and P a t h . , Jackson.
We have shown t h a t polycythemia can cause n e c r o t i z i n g enteroc o l i t i s i n t h e newborn dog. I n o r d e r t o determine t h e r o l e of blood c o a g u l a t i o n i n t h i s syndrome t h e following experiment was performed. Seventeen newborn (3-14 day o l d ) dogs were made polycythemic by a t r a n s f u s i o n of 50ccfkg of a d u l t dog packed r e d blood c e l l s . Group one (9 pups) received 500 u n i t s f k g heparine p r i o r t o t h e t r a n s f u s i o n and 50 u n i t s / k g / h r t h e r e a f t e r . Group 2 (8 PUPS) received only t h e t r a n s f u s i o n and served a s c o n t r o l s . Both groups of pups were f e d puppy formula a t 8cc/kg/hr begin-. ning 1 hour a f t e r t h e t r a n s f u s i o n . Hematocrit and v i s c o s i t y were s i m i l a r i n t h e two groups a f t e r t r a n s f u s i o n : Hct 69 + 5SD i n group 1 and 68 + 5 i n group 2(NS); v i s c o s i t y a t 115/secT 9.4 + 2.0 i n group 1, 9.2 + 1.5 i n group 2(NS, a l s o NS a t o t h e r s h e a r r a t e s ) . Necrotizing e n t e r o c o l i t i s was diagnosed a t 24 h r a f t e r t r a n s f u s i o n o r a t d e a t h by autopsy. Necrotizing enteroc o l i t i s was seen i n 0 of 9 h e p a r i n i z e d pups and 4 of 8 c o n t r o l pups ( p <.05, F i s h e r ' s exact t e s t ) . An i n t a c t coagulation system i s c r i t i c a l t o t h e pathogenesis of n e c r o t i z i n g enteroc o l i t i s i n polycythemic puppies.
APNEA AND VENTILATORY CORRELATES DURING THE NEONATAL PERIOD AND EARLY INFANCY. David Lee Rebecca Caces,
1438 Kim Kwiatkowski, Don Cates, and ~e n r i q u e R i g a t t o .
Dept. of P e d i a t r i c s , U n i v e r s i t y of ~anitoba=ni~eg,Canada. We s t u d i e d 5 term i n f a n t s (BW 3.57t0.2 ke: GA 4020.4 wksl and -, -, 5 preterm (BW 2.14t0.25 kg; G A 34t0.5 wks) on 5 t o 7 occasions each d u r i n g t h e f i r s t 3 months of age. A t o t a l of 59 epochs (1062 min) of q u i e t s l e e p (QS) and 54 epochs (660 min) of REM were analyzed i n term i n f a n t s ; 71 epochs (1437 min) of QS and 69 epochs (879 min) of REM i n preterm i n f a n t s . I n term i n f a n t s 80% of apneas ( > 3 s e c ) were c e n t r a l , 1.8% o b s t r u c t i v e , 0.4% mixed and 17.8% of t h e breath-holding type. I n preterm i n f a n t s 96% were c e n t r a l , 0.5% o b s t r u c t i v e , 1.7% mixed and 1.0% b r e a t hholding. The number of apneas decreased from 140fhr a t 5 days of age t o 30/hr a t 120 days i n preterm i n f a n t s ; i n term i n f a n t s apneas p e r hour changed from 10 a t 5 days t o 20 a t 30 days, and t o 5 a t 120 days (pi0.025).
The number of apneaslhour was simil a r i n both s l e e p s t a t e s , I n QS, irE was 0.157 L/min/kg and 0.153 a t 10 and 120 days; VT was 6.7 mlfkg and 6,2; f was 24 breathsfmin and 26; and PAC@ was 41 mmHg and 40, P A O~ and TcP02 i n c r e a s e d w i t h age i n preterm i n f a n t s only (p<0.05). These f i n d i n a s s u g g e s t ; 1) apneas i n t h e newborn and e a r l y i n f a n c y a r e p r i m a r i l y c e n t r a l and more f r e q u e n t i n preterm than term i n f a n t s ; 2) breath-holding t y p e of apneas a r e p r e v a l e n t i n term i n f a n t s b u t n e g l i g i b l e i n preterm; 3) lower TcP02 i n preterm i n f a n t s d u r i n g t h e f i r s t month of l i f e may e x p l a i n h i g h e r i n c i d e n c e of apneas; and 4) r e s p i r a t o r y o u t p u t and a l v e o l a r v e n t i l a t i o n remain remarkably c o n s t a n t d e s p i t e a dramatic change i n t h e r a t e of apnea. Four e x c l u s i v e l y b r e a s t f e d i n f a n t s (BFI) on c a f f e i n e ( C ) maintenance therapy f o r apnea of p r e m a t u r i t y have been followed f o r a 5 month period w i t h s e r i a l blood C dosage ($re and postdose) allowing c a l c u l a t i o n of C ti. BFI were compared t o 14 formula fed i n f a n t s (FFI).
Contrary t o FFI who presented a s h a r p i n c r e a s e i n C e l i m i n a t i o n w i t h post-conceptional age, C ti decreased very slowly i n BFI. This i s expressed by some of our d a t a a t d i f f e r e n t post-conceptional age i n BFI and FFI w i t h r e sp e c t i v e l y a t 39-42 wks: 83.7 h (99.5-71.5) v s 61.7 h (100-26.8); a t 47-50 wks: 74.7 h (90.0-58.7) v s 30 h (63-11.2); a t 55-58 wks:
51.2 h (58-44.4) v s 11.8 (30-1). One BFI d i d not show any maturation w i t h a s t e e p decrease of C e l i m i n a t i o n from 80 h a t 40 wks t o 102 h a t 44 wks and 372 h a t 54 wks.
Mean pre-dose was 4 times h i g h e r i n t h e BF group a t 51-54 wks: 11.5 mg (16.1-8.3) vs 2.8 + 2.6 mg, and 6 times higher a t 55-58 wks: 7 mg (7.4-6.4) v s 1.1 f 1.1 mg. These d a t a have s e r i o u s t h e r a p e u t i c i m p l i c a t i o n s and confirm t h a t monitoring C i s mandatory, p a r t i c u l a r l y i n BFI who can show abnormal C accumulation.
These d a t a show a progressive discrepancy w i t h postconceptional age i n c a f f e i n e e l i m i n a t i o n between BFI and FFI s t r o n g l y suggesting t h a t maternal hormones i n b r e a s t m i l k r e p r e s s o r i n h i b i t t h e normal maturation of C e l i m i n a t i o n . A s p i r a t i o n of meconium before o r d u r i n g b i r t h may cause r e sp i r a t o r y d i s t r e s s o f varying s e v e r i t y . Neonates with MAS f r eq u e n t l y p a s s d a r k u r i n e a f t e r b i r t h . Previous i n v e s t i g a t o r s have suggested t h a t a water-soluble s u b s t a n c e d e r i v e d from meconium may b e absorbed through t h e l u n g s and e x c r e t e d i n t h e urine.
SEQUENTIAL MEASUREMENT OF URINARY MECONIUM INDEX (UMI)
This s u b s t a n c e h a s a spectrophotometric a b s o r p t i o n peak a t 405 nm which h a s been used i n t h e c a l c u l a t i o n o f t h e UMI. We p r o s p e c t i v e l y s t u d i e d 1 4 b a b i e s with t h e d i a g n o s i s of MAS. For each p a t i e n t , t h e U M I was determined i n t h e first p o s t n a t a l u r i n e (UMIl) and i n a second u r i n e sample o b t a i n e d a t approximately 24 h o u r s of age (UMIZ) . Four p a t i e n t s demonstrated an i n c r e a s e i n UMIZ. A s a group, t h e s e b a b i e s had more complicated h o s p i t a l c o u r s e s than d i d t h e remaining t e n i n f a n t s , who, i n f a c t , exh i b i t e d a marked decrease i n UMI2.
I n c r e a s e d Decreased UMI2 n=4 UMI2 n=10 P P e r s i s t e n t F e t a l C i r c u l a t i o n 4 0.006 S e q u e n t i a l measurement o f U M I may b e u s e f u l i n p r e d i c t i n g morbidi t y and p o s s i b l e outcome i n neonates with MAS, and may a l e r t t h e c l i n i c i a n t o t h e p o s s i b i l i t y o f extrapulmonary d i s e a s e i n b a b i e s who remain s e r i o u s l y ill b u t who demonstrate a f a l l i n UMI.
